INTRODUCTION
This protocol describes a method for mounting and immunostaining Drosophila larval tissue in preparation for high-resolution fluorescent imaging of fine structures in the central nervous system (CNS). Affixing the tissue directly to the coverslip and then moving the coverslip between wash solutions provides a simple solid-phase method of immunostaining that assists in preserving fine structures. This method also easily allows for manipulations and/or viewing of the live sample prior to fixation if desired. Finally, putting the tissue in direct contact with the coverslip places fine structures immediately adjacent to the objective lens. We also briefly describe a method to create three-dimensional (3D) models of confocal Z-stacks in order to better characterize fine structures by measuring their volume and obtaining 3D Cartesian coordinates in space.
RELATED INFORMATION
Here we specifically describe the imaging of serotonergic varicosities within the neuropil of the larval CNS (Sykes and Condron 2005) , but this protocol could be expanded to a variety of tissues. Representative images obtained using this protocol are shown in Figure 1 .
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MATERIALS
Reagents 6/6/07 12:25 PM space between them to form a small well (see Fig. 2 ). 4. Invert the coverslip with the tissue samples, and place the inverted coverslip on the glass slide so that the tissue is positioned in the well (see Fig. 2 ). The coverslip can be held in place with petroleum jelly, and the tissue can be viewed under a microscope.
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5. Flush the well with insect medium (alone or containing pharmacological treatments) as follows:
i. Place the slide on an incline, and apply liquid to the top of the well with a pipette.
ii. Place a Kimwipe at the bottom of the well to draw liquid through the well via capillary action.
Medium should be flushed through often (every 30 min) if the sample is to remain in this state for an extended time before fixation (e.g., time-lapse imaging, drug treatments).
6. When fixation is desired, flush the well with the 4% paraformaldehyde solution, and fix for 1 hour at room temperature. Carefully remove the coverslip with forceps, and proceed to Step 10.
Immediate Fixing of Sample
7. Place a coverslip in a 35 x 10-mm Petri dish with 2 ml of 1% PS insect medium.
8. Using a pipette, move the dissected CNS tissue to the coverslip. Using forceps or a small needle, gently press the tissue to the coverslip, taking care not to crush the sample. The tissue should be 6/6/07 12:25 PM oriented so that the most delicate structures to be imaged are adjacent to the glass of the coverslip. Provided the coverslip has not been previously exposed to protein, the CNS should easily stick to it.
Jostling the dish should reveal that the tissue is adhered to the coverslip. 9. Add 3-4 ml of 4% paraformaldehyde solution to the sample, and incubate for an hour at room temperature. After fixation, the protocol can be interrupted and tissue can be stored in 1X PBS at 4°C overnight if necessary.
Incubation of Samples with Antibodies
10. Quickly rinse the samples twice in 3 ml of 1X PBS. Use a pair of forceps to rapidly move the coverslip (with attached tissue) between dishes of wash solutions. Briefly drain the coverslip between washes.
Move the coverslip between rinses and washes quickly to avoid drying out. All rinses and washes can be performed in 35 x 10-mm Petri dishes with 3-4 ml volumes.
11. Rinse the samples twice in 3 ml of PBST.
12. Place the samples in 2 ml of PBST containing an appropriate primary antibody dilution, and incubate them with gentle agitation as follows:
i. For second instar and younger specimens, incubate overnight at 4°C.
ii. For third instar specimens, incubate for two nights at 4°C or overnight at room temperature to help ensure antibody penetration.
13. Wash the samples extensively in 3 ml of PBST at room temperature with gentle agitation as follows: i. After incubation at 4°C in Step 12, the samples can be washed three times for 10 minutes each.
ii. After incubation at room temperature in Step 12, wash the samples six times over 2 hours to obtain maximum reduction of background signal. 14. Place the samples in 2 ml of PBST containing an appropriate fluorescent secondary antibody dilution (e.g., AlexaFluor secondary at 1:1000). Incubate the samples for 2-8 hours at room temperature or overnight at 4°C.
15. Wash the samples three times in 3 ml of PBST over a total of 45 minutes at room temperature.
16. Rinse the samples twice in 3 ml of 1X PBS.
17. Place the samples back into 3 ml of 4% paraformaldehyde (PFA) solution for 10 minutes at room temperature.
This locks the antibodies onto the sample.
18. While the samples are in PFA, draw a square ring of petroleum jelly onto a slide using a hypodermic needle. 
Imaging and Visualizing Varicosities
26. Set the confocal microscope with 100X magnification to record a stack from the start of neuropil staining to just beneath cell body staining, being sure to image the neuropil first. Image with 1 x 1 binning and 0.1-µm-thick sections. Exposure times may vary from 150 to 1000 msec, depending on immunofluorescent intensity.
27. Export images to image editing software (e.g., Adobe Photoshop). Adjust the levels to reduce background and enhance contrast (autolevel) for each image of the stack, and adjust the bit depth to 8 bits. Bit adjustment will be necessary to allow the 3D rendering software to process the large amount of data.
28. Import the leveled stack into 3D rendering software (Improvision Volocity) and create a Z-projection. Crop the image to the region of interest. The cropping step could also be performed with the image editing software in Step 27.
If desired, crop off the cell bodies, leaving only the varicosities.

Isolating the varicosities is necessary if the program is to count and/or measure varicosities subsequently.
30. Set Volocity to count objects falling within a volume range of 0.2-8 µm 3 and to separate touching objects and reduce noise.
31. Use Volocity to measure the objects counted to obtain varicosity volumes, Cartesian coordinates, and so on.
TROUBLESHOOTING
Problem: Samples fall off coverslip.
[Step 8]
Solution: Samples will fall off simply because they were not stuck down properly to start. There should be no protein on the coverslip or else the tissue will not stick to it before fixation. Make sure to move the tissue to the coverslip in clean media (i.e., free of any matter from the dissection) to avoid this problem. 6/6/07 12:25 PM 4°C-8°C. Anyone using the procedures outlined in these protocols does so at their own risk. Cold Spring Harbor Laboratory makes no representations or warranties with respect to the material set forth in these protocols and has no liability in connection with their use. All materials used in these protocols, but not limited to those highlighted with the Warning icon, may be considered hazardous and should be used with caution. For a full listing of cautions, click here.
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